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ARTICLE INFO ABSTRACT

Article history: Osteoarthritis (OA) has traditionally been defined as a prototypical non-inflammatory arthropathy, but today
Received 10 October 2015 there is compelling evidence to suggest that it has an inflammatory component. Many recent studies have
ievnsed;ganuary 221? shown the presence of synovitis in a large number of patients with OA and demonstrated a direct association be-
cepte J.anuary 016 tween joint inflammation and the progression of OA. Pro-inflammatory cytokines, reactive oxygen species (ROS),
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nitric oxide, matrix degrading enzymes and biomechanical stress are major factors responsible for the progres-
Keywords: sion of OA in synovial joints. The aim of this review is to discuss the significance of a wide range of implicated
Osteoarthritis inflammatory mediators and their contribution to the progression of OA. We also discuss some of the currently

Cartilage available guidelines, practices, and prospects. In addition, this review argues for new innovation in methodolo-
Synovium gies and instrumentation for the non-invasive detection of inflammation in OA by modern imaging techniques.
Synovitis We propose that identifying early inflammatory events and targeting these alterations will help to ameliorate

Inflammatory mediators the major symptoms such as inflammation and pain in OA patients.
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1. Introduction

Osteoarthritis (OA) is among the most common joint diseases in the
world and a major cause of disability in the aging population [1]. It has
been reported that more than 27 million of the US adult population
are affected by OA, which is the leading cause of life-years lost to disabil-
ity in most cases [2]. The disease also affects juveniles, young athletes,
many middle-aged people and particularly in older people it can cause
severe pain and physical disability [3]. OA is one the major reasons for
hip and knee replacement surgeries [4]. Moreover, it most commonly
affects the knees, hands, feet, the hips, and the spine. In synovial joints
the entire joint is affected, including cartilage, synovial membrane,
subchondral bone, ligaments and peri-articular musculature [5,6].
There are a number of major factors affecting the degree of risk for
developing OA. These include joint location, obesity, genetic predisposi-
tion, joint malalignment, trauma, gender, muscle weakness, physical ac-
tivity/inactivity, race, bone density, estrogen levels and nutritional
status [3,7]. OA is traditionally described as a prototypical non-
inflammatory arthropathy but today it is generally accepted that it is
an inflammatory disease [8]. Recent studies have provided a much
clearer understanding of the role of inflammation in OA, suggesting
that inflammation contributes to the symptoms and the progression of
0OA [9,10]. The most common clinical symptoms are joint pain related
to use, pain on movement with a restricted range, cracking of joints
(crepitus) and short-lasting inactivity stiffness of joints [9,11]. It has
been shown that the inflammatory changes in OA synovium usually
take place in the synovial lining with an increased number of inflamma-
tory cells (macrophages) [12,13]. The advanced stages of the disease are
visible on plain radiographs, as indicated by narrowing of the joint space
(due to cartilage loss), development of osteophytes, and sometimes
changes in the subchondral bone [14]. Moreover, a number of ongoing
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studies have reported the observation of symptoms responsible for
the progression of the risk of this disease by arthroscopy, magnetic res-
onance imaging (MRI), ultrasound (US) and optical coherence tomogra-
phy (OCT) [15]. Fig. 1 shows a MRIimage of a patient in advanced stages
of osteoarthritis, and a detailed schematic on the major inflammatory
mediators involving in this disease.

In this review, we systematically summarize the role of major in-
flammatory mediators in the pathophysiology of OA by focusing mainly
on pro-inflammatory cytokines (i.e. IL-1c, interleukin-1p (IL-1(), IL-15,
IL-17, tumor necrosis factor-alpha (TNF-at)), nitric oxide (NO) and ma-
trix metalloproteinases (MMPs), due to their involvement in this dis-
ease. We also discuss the contribution of joint cells, particularly
chondrocytes, synoviocytes and inflammatory macrophages to the
pathogenesis of OA. The overarching aim of the review is to emphasize
the importance of developing new and sensitive methods and diagnos-
tic instruments for the early detection of inflammation in OA by modern
imaging techniques. Finally, we put forward a strong argument for de-
veloping treatments for decreasing the major symptoms such as inflam-
mation and pain in OA patients.

2. Synovitis in OA

During the last few years, the association between OA progression,
symptoms of inflammation, and disease activity has been the subject
of a large number of basic and clinical studies [14,16]. A variety of
studies have recently demonstrated an important link between OA
inflammation and progression of structural changes [9]. In his ground-
breaking contribution to OA-related public health George Ehrlich em-
phasized the importance of inflammation as a component of OA [17].
In a paper published in 1975, Ehrlich described a cohort of predomi-
nantly menopausal females who presented with a deforming and

Fig. 1. A MRI image of a patient in advanced stages of osteoarthritis, and a detailed schematic on the major inflammatory mediators involving in this disease.
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